INTRODUCTION
Malaria is a serious, infectious, preventable and curable mosquito born protozoal disease with significant world-wide morbidity and mortality [1] . Parasite-based diagnostic tools [blood film microscopy which detect the parasite in blood film and Rapid diagnostic tests (RDTs) which detect malarial antigen and/or antibody] as well as molecular techniques for detection of genetic material as PCR (limited to research settings) are essential to confirm the diagnosis [2] .
Blood film microscopy is sensitive, accurate and inexpensive gold standard method in diagnosis of malaria, however it relies mainly on the experience of the microscopist, quality of the slides, stain, microscope, time spent in examination of the slides and it is not available in areas with low resources. RDT can help in diagnosis of malaria in resource limited areas [1] .
Correct diagnosis in malaria-endemic areas is particularly important for the most vulnerable population groups, such as young children and non-immune populations, in whom falciparum malaria can be rapidly fatal. High specificity will improve the diagnosis, reduce the unnecessary antimalarial treatment and reduce rate of resistance [1] .
Experts convened at the inaugural meeting of the Malaria Policy Advisory Committee, held in Geneva in early 2012, updated the WHO recommendations for procurement of RDTs. Products should be selected according to the following criteria (for the detection of P. falciparum (Pf) or P. vivax (Pv) in all transmission settings, the panel detection score against Pf or Pv samples should be at least 75% at 200 parasites/μL with <10% false +ve results and <5% invalid rate) [3] .
The performance of rapid malaria blood test for diagnosis of malaria in urine and blood samples in comparison with microscopy showed much lower sensitivity and specificity of the test in urine samples when compared with the results of the test in blood samples [4] .
UMT dipstick has been developed in the last few years. The test is a one-step test that detects HRP2 (a poly histidine antigen of Pf) in urine of affected patients [5] . People can test themselves for the presence of malaria at home without the need for health facility nor personnel to carry out the test [6] .
Aim of the study
The aim of the present study was to evaluate the role of UMT in diagnosis of Pf malaria and its ability to detect the limits of Pf parasitemia in febrile patients admitted to Abbasia Fever Hospital, Egypt.
PATIENTS AND METHODS
This study was conducted on 52 Pf malarial patients selected from 120 febrile patients and who were admitted to Abbasia Fever Hospital during the period from November 2016 to October 2017; they were 41 males (79%) & 11 females (21%); Their ages ranged between 5 years to 62 years with median age value 30.5 years.
Patients inclusion criteria:
• Patients presented to Abbassia Fever Hospital with fever ≥37.5°C as first presentation with history of arrival from endemic malarious area for up to one month.
• Positive blood film microscopy (thick and thin film) with or without positive RBT for Pf malaria.
The following patients were excluded:
• History of Pf malaria and used antimalarial drugs (prophylactic and/or therapeutic) during the last two months.
• Species of malaria other than Pf malaria.
• Renal diseases presented with proteinuria as it could affect the results of UMT.
• Non-malarial patients.
• Non-febrile patients.
The study was conducted in accordance with the Declaration of Helsinki. All participants provided written informed consent, and the Ethics Committee of Faculty of Medicine, Menoufia University approved the study protocol.
All Patients were subjected to the following: Written consent prior to study enrollment.
Full detailed history taking with stress on past history of travelling to a malaria endemic area within the last month and complete meticulous clinical examination to assess the clinical suspicion of malaria and to assess the severity of the disease and the presence of complications.
Imaging study : abdominal ultrasonography was done once at admission to assess size & consistency of liver & spleen to all patients and done daily to see viability of the fetus to one pregnant female. Chest x-ray was done for routine cardiopulmonary assessment except for one pregnant female.
Laboratory investigations:
Blood sampling: Venous blood withdrawn to make parasitological diagnosis [drops of blood taken to make blood film (thin and thick) Parasitological diagnosis: Malaria parasites were best seen under 1000x magnification using the oil immersion objective lens; smear evaluation included examination of at least 200 to 500 fields or examination for 20 to 30 minutes. Thin and thick blood films were done to all cases. The thin film confirmed the presence of Pf in all studied cases (the presence of ring forms of trophozoites, banana shaped gametocytes and rarely schizonts of Pf) and was used for counting parasitemia (>0.5%) in relation to RBCs (the count was confirmed by thick film). Moreover, parasite counting in relation to WBCs using thick film was done for 16 patients with parasitemia (≤0.5%) in thin blood film.
Urine Malaria Test™ (UMT):
Urine sampling were collected in sterile cups from all cases included in the study to perform UMT (Fyodor Urine malaria test made in USA By Fyodor Biotechnologies, Inc -Lot 7014978) which is an in vitro immunochromatographic monoclonal antibody test for the qualitative detection of specific Pf protein fragments shed in the urine of febrile malaria patients. The test strip consists of gold-conjugated capture antibody, as well as proprietary test and control line antibodies that are immobilized at specific individual sites on the nitrocellulose strip. The antibody reagents interact with the corresponding malaria parasite proteins or protein fragments therefrom [6] .
Procedure: The end of the test strip was dipped in the freshly collected urine sample in clean and dry cup provided in the kit with arrows pointing down and was remained standing in the sample for 25 minutes before reading the results. 
Statistical Analysis
All data were collected, tabulated and statistically analyzed using SPSS 19.0 for windows (SPSS Inc., Chicago, IL, USA) & MedCalc 13 for windows (MedCalc Software bvba, Ostend, Belgium). and for all the analysis a p value <0.05 was considered statistically significant.
RESULTS
About 90% of studied malarial patients aged >17 years. Male (78.85%): Female (21.15%) ratio in studied malarial patients was 3.73: 1. In order of frequency, the source of malaria infection in studied patients were North and South Sudan (50% of cases), Nigeria (25% of cases), Chad (7.69% of cases) and Genia (5.77% of cases). The studied malarial patients were 37 non-Egyptian visitors (71.15%) and 15 Egyptian travelers (28.85%) ( Table 1) . Regarding occupation, about half of cases were non-worker (53.85%) and about one fourth (26.92%) were students ( Figure 2 ).
Fever was a constant finding in all cases followed by vomiting (50%), abdominal pain (46.15%), acidotic like breathing (42.24%), pallor (25%) and various degrees of disturbed conscious level (21.15%). Other apparent less frequent features were hepatomegaly with or without splenomegaly (17.3%), jaundice (11.54%), prostration and significant oliguria (5.77% for each) and pulmonary edema, convulsions and cyanosis (3.84% for each) ( RBT and blood film for Pf malaria were +ve in all studied patients (100%), while UMT was +ve in half of studied cases (50%). Parasitological malarial index revealed the presence of high parasitemia (index>4) in 3 patients (Table 4 ).
The present study revealed that 36 out of 52 patients (69.12%) had uncomplicated and 10 out of 52 patients (19.23%) had severe malaria [GCS <11 (11.52%) (2 of them had cerebral malaria), S. bilirubin>3gm (11.52%), prostration (5.76%), metabolic acidosis with HCO3-<15 (5.76%), renal failure (5.76%), pulmonary edema (3.84%), multiple convulsions (3.84%)], in addition one pregnant female and 5 children aged ≤17 years managed as severe malaria according WHO definition of severe Pf malaria ( Table 5 ).
The UMT was positive in 50% of cases with 50% false negative results in parasitologically confirmed Pf malarial patients. Sixteen patients presented with parasitemia ≤0.5% (ranged between 0.1 % to ≤0.5%) in thick blood film and there was non-significant difference between positive and negative UMT in these cases (43.75% of cases were +ve versus 56.25% -ve test) (p=0.280) with sensitivity (55.56%), specificity (71.43%) and accuracy (62.5%) ( Table 6 ). There was significant difference between positive & negative UMT and each of the following: higher parasitemia (malarial index) (p 0.016), lower GCS scores (p 0.022), lower mean platelet count (p 0.015) and severity of malaria (p 0.002) ( Table 7) .
As regards outcome, 51 patients (98.08%) recovered completely without sequalae while only 1 patient died from renal failure. .84 * GCS was used for assessment of adults >17 years old and Modified GCS was used for assessment of children 5 -≤17 years. **These two of patients had cerebral malaria and there GCS<11. Ward** *One or more than one manifestation(s) of WHO criteria of severe malaria were present in studied malarial patient(s). **These 5 children aged ≤17years were indicated for ICU admission according to WHO recommendations but they were admitted to ward because of lack of hospital ICU beds at time of their hospital admission. They were meticulously followed up by ICU specialists and none of them developed clinical nor laboratory data of severe malaria until recovery and discharge from hospital. 
DISCUSSION
In the present study, the mean age value was 31.42±12 years with median age (30.5 years). These results disagreed with Kulkarni & Agrawal, (higher mean age value was reported) The present study revealed that about one half of cases were non-workers (53.85%) and about one fourth (26.92%) were students. These results disagreed with Onwujekwe et al. As regards the clinical characteristics of the studied patients, the present study revealed that fever was a constant finding in all cases followed by vomiting (50%), abdominal pain (46.15%), acidotic like breathing (42.24%), pallor (25%) and various degrees of disturbed conscious level (21.15%). Other apparent less frequent features were Hepatomegaly and/or splenomegaly (17.3%), jaundice (11.54%), prostration and oliguria or anuria (5.77% for each) and pulmonary edema, convulsions and cyanosis (3.84% for each). These results agreed with Kulkarni & Agrawal [9] and Nandwani et al. [13] regarding the presence of fever in all cases while there were disagreement with them regarding the occurrence of other clinical features as they included large number of patients (300 malarial patients) in their study. On the other hand, Mharakurwa et al; reported asymptomatic infection in all studied malarial patients except for two febrile cases with highest parasite density. The authors used PCR methods for malaria detection and they stated that this method detect much lower parasitemia that other methods do so even before the beginning of symptoms [17] .
In the present study the mean value of total and direct serum bilirubin were 2.36 and 1.31 mg/dl respectively and 6 patients (11.54%) presented by serum bilirubin >2 mg/dl while serum bilirubin was >3 mg/dl in 4 of them. These results disagreed with the results of Naqvi et al. 
CONCLUSION
Although the sensitivity (55.56%), specificity (71.43) and accuracy (62.5) of UMT in diagnosis of Pf malaria at parasitological index ≤0.5% were apparently low, the test might be of value in the settings of higher parasitemia, lower GCS, lower platelet count and severe disease.
Therefore, we recommend further studies in large number of patients from different geographic areas, lower parasitological indices and various clinical presentations to determine the exact values of the test in early diagnosis of Pf malaria before its deployment for field use.
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